In the course of our screening program for new inhibitors of dipeptidyl peptidase III (EC 3.4.14.4), we discovered fluostatins A and B (1 and 2, Fig. 1 ) from the culture broth of Streptomyces sp. TA-3391. The taxonomy of the producing strain, fermentation, isolation, physico-chemical properties and biological properties have been described in the preceding paper1). Here we report on the structure determination of 1 and 2 on the basis of spectroscopic studies, chemical studies and X-ray crystallographic analysis.
1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan (Received for publication January 30, 1998) In the course of our screening program for new inhibitors of dipeptidyl peptidase III (EC 3.4.14.4), we discovered fluostatins A and B (1 and 2, Fig. 1 ) from the culture broth of Streptomyces sp. TA-3391. The taxonomy of the producing strain, fermentation, isolation, physico-chemical properties and biological properties have been described in the preceding paper1). Here we report on the structure determination of 1 and 2 on the basis of spectroscopic studies, chemical studies and X-ray crystallographic analysis.
The physico-chemical properties of 1 and 2 were described in the previous paper1). The molecular formulae of 1 (C18H10O5) and 2 (C18H14O6) were determined by interpretation of the HRFAB-MS, NMR spectral analyses and elemental analyses.
The 1H and 13C NMR spectra of 2 showed the presence of twelve protons and eighteen carbons. The DEPT experiment revealed that these carbons consisted of two carbonyls, twelve other sp2 and four sp3 carbons. The carbons bearing protons were assigned by a Heteronuclear Single Quantum Coherence (HSQC) experiment. These data are summarized in Table 1 . Two partial structures of 2 were established on the basis of 1H-1H coupling constants in the 1H NMR spectrum and Heteronuclear Multiple Bond Correlation (HMBC) experiment ( Fig. 2-b) . A 4-bond coupling the connectivity between 11 and 11a/6a and 6b.
To confirm the structure of 2, it was acetylated with acetic anhydride in pyridine to give fully aromatized acetate (3, 41%) with an elimination of AcOH/H2O. Yellow prism crystals of 3 were obtained from acetone and were suitable for the X-ray analysis. The result is shown in Fig. 3 . Thus, it was confirmed that the planar structure of 2 was 1,2,3,4-tetrahydro-1,2,6,7-tetrahydroxy-3-methyl-11H-benzo[a]fluorenone-4,11-dione.
As described in the previous paper1), 1 was not soluble in various solvents. Therefore, the sodium salt of 1 (1-Na) in DMSO-d6 was used for the NMR analyses. The 1H, and 13C NMR spectral analyses, HSQC, DEPT and HMBC experiments of 1-Na were performed. These data are summarized in Table 1 . They showed that 1-Na had aliphatic carbons in the cyclohexenone moiety of 2 (C-1 through C-3). The chemical shifts of the other protons and carbons were similar between 1-Na and 2. These data showed that 1 had a quinone moiety instead of the cyclohexenone moiety of 2.
Compound 3 was converted to 1-Na to confirm the structure of 1. Deacetylation of 3 with MeONa, followed by oxidation with manganese (IV) oxide gave 1-Na (43%). Thus, the structure of 1 was determined to be 1,4-dihydro-6,7-dihydroxy-3-methyl-11H-benzo[a]-fluorenone-1,4,11-trione ( Fig. 1-1) . Rensui Co., Japan; All other chemicals were of analytical grade. NMR spectra were recorded on a Jeol JNM-GX400 NMR spectrometer. MS spectra were obtained The thermal ellipsoids are given at 50% probability.
on a HITACHI M-80H mass spectrometer.
Preparation of 3
To compound 2 (118.4mg) in pyridine (10ml) was added acetic anhydride (0.628ml) at room temperature. The mixture was stirred for 26 hours, then acetylation was stopped by adding 3 drops of MeOH. The reaction mixture was diluted with water (50ml) and extracted with EtOAc (50ml). The organic layer was dried over Na2SO4 and evaporated. The residue was dissolved in Me2CO-hexane and crystallized to give 3 as yellow prisms Compound 3 (57.7mg) in MeOH (100ml) was treated with 28% MeONa-MeOH (0.245ml) for 1 minute at Undisolved material was filtered off. The filtrate was neutralized by AcOH and evaporated under reduced pressure. The residue (34.7mg) was dissolved in 0.005N aq. NaHCO3 (100ml), and was adsorbed on Diaion HP-20 column (100ml) at room temperature. After washing with 10% aq. Me2CO, the column was eluted with 30% aq. Me2CO to give 1-Na as purple needles (17.6mg, 43%). 1H NMR spectrum of the product was essentially the same as that of natural 1-Na.
